United States Patent

US008903411B1

(12) (10) Patent No.: US 8.,903.411 B1
Reeves et al. 45) Date of Patent: Dec. 2, 2014
(54) APPLYING CALL EVENTS IN ASSOCIATION 6,889,048 B1* 5/2005 KOO .ccovviriviireiniinn, 455/452.1
WITH USER DEVICES BASED ON PRIORITY 7,206,593 B1*  4/2007 Yarkosky etal. ............ 455/453
I EVELS 8,145,186 B1* 3/2012 Vaughan .................... 455/452.2
2003/0096606 Al* 5/2003 Immanetal. ................. 455/424
2005/0068920 Al* 3/2005 Zhang ..............ceevvenneenn, 370/329
(75) Inventors: Raymond Emilio Reeves, Olathe, KS 2006/0007953 Al* 1/2006 Veg;% etal. 370/466
(US); Simon Youngs, Overland Park, KS 2006/0221903 Al1* 10/2006 Kauranen et al. ............. 370/331
(US); Mark Douglas Peden, Olathe, KS 2008/0205290 Al1* 82008 Willeetal. ................... 370/252
2009/0275343 Al* 11/2009 Monnesetal. ............... 455/453
(US); Piyush Jethwa, Overland Park, 2009/0285377 Al* 11/2009 Sennett etal. ......... 379/201.04
KS (US); Gary Duane Koller, Overland 2009/0318132 Al* 12/2009 Chiou etal. ................ 455/423
Park, KS (US) 2010/0113037 ALl* 5/2010 Ongetal. .oocovvievenn... 455/445
2010/0315968 Al* 12/2010 Zhouetal. .................... 370/252
(73) Assignee: Sprint Communications Company 2011/0294456 Al* 12/2011 Andersonetal. .......... 455/404.1
L.P., Overland Park, KS (US)
FOREIGN PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this Ep 1439954 Al * 67004
patent 1s extended or adjusted under 35
U.S.C. 154(b) by 853 days. * cited by examiner
(21) Appl. No.: 12/829,876
Primary Examiner — Christopher M Brandt
(22) Filed: Jul. 2, 2010
(51) Int.CL (57) ABSTRACT
HO4W 72/00 2009.01 . . .
T04B 1/06 ( ) A method, system, and medium are provided for applying call
(2006.01) . 0. . . o
(52) U.S.Cl events 1n association with user devices based on priority
USP C ' 455/457 7 455/76. 1 levels 1s provided. One embodiment of the method includes
ST e e e ' referencing an active event level associated with a user
(58) Field of Clasmﬁcat/lon Search device. The active event level indicates an extent of call
usbe 425/452.1-452.2, 453, 26_‘1? 450, 451 events, such as dropped calls and/or blocked calls, 1n asso-
See application file for complete search history. ciation with the user device. When 1t 1s determined that the
] active event level 1s unacceptable, a priority level associated
(56) References Cited with the user device 1s adjusted based on the active event level
US PATENT DOCUMENTS to reconcile the unacceptable active event level.
6,067,457 A * 5/2000 Erncksonetal. ... 455/512
6,628,637 B1* 9/2003 Lietal. .cccccovvvvvevennnnn.... 370/342 20 Claims, 3 Drawing Sheets

200 RECEIVE CALL EVENT INDICATORS IN|__,. -
\ ASSOCIATION WITH A USER DEVICE

ASSOCIATE THE CALL EVENT
INDICATORS WITH THE USER DEVICE p~212
INCURRING THE CALL EVENTS

STORE THE CALL EVENT INDICATORS 214
IN A USER PROFILE

REFERENCE A QUALITY OF SERVICE

(QOS) TIER CORRESPONDING WITH 216
THE USER DEVICE

SELECT A TARGET PRIORITY LEVEL 218
BASED ON THE QO% TIER

DESIGNATE THE TARGET PRIORITY
LEVEL AS THE CURRENT PRIORITY
LEVEL FOR THE USER DEVICE

220

COMMUNICATE THE CURRENT
» PRIORITY LEVEL TQ ONE OR MORE

222
SERVICE SWITCGHES

PRIORITY LEVEL

IDENTIFY AN ACTIVE EVENT LEVEL
FOR THE USER DEVICE

LEVEL EXCEED ONE COR MORE

THE ACTIVE EVENT NG

SERVICE EXPERIENCE



U.S. Patent Dec. 2, 2014 Sheet 1 of 3 US 8,903,411 B1

-
O\
~

o0
—
—

120

116
122
124

= Y
Q L] Y N —
X O3 | W E L =
> =0 23| [x¥ Q
— ¥ [<Z| |O0Z Q
D u uE |O%| |22 3 >
v O
r
LUl +-
£ -
X = O
(D CD I
A LL
%
v ._+z¢;-:t:+l'¢?l’:'10‘ A

Q
N\

r
r




U.S. Patent Dec. 2, 2014 Sheet 2 of 3 US 8,903,411 B1

2‘6‘ RECEIVE CALL EVENT INDICATORS IN

ASSOCIATION WITH A USER DEVICE [~2410

ASSOCIATE THE CALL EVENT
INDICATORS WITH THE USER DEVICE }~212

INCURRING THE CALL EVENTS

STORE THE CALL EVENT INDICATORS

IN A USER PROFILE 214

REFERENCE A QUALITY OF SERVICE
(QOS) TIER CORRESPONDING WITH 216

THE USER DEVICE

SELECT A TARGET PRIORITY LEVEL
BASED ON THE QOS TIER

218

DESIGNATE THE TARGET PRIORITY
LEVEL AS THE CURRENT PRIORITY 220
F I G 2 LEVEL FOR THE USER DEVICE

COMMUNICATE THE CURRENT
PRIORITY LEVEL TO ONE OR MORE
SERVICE SWITCHES

222

IDENTIFY AN ACTIVE EVENT LEVEL
FOR THE USER DEVICE

224
226

228\

ADJUST THE CURRENT | YES
PRIORITY LEVEL

THE ACTIVE EVENT
LEVEL EXCEED ONE OR MORE
SERVICE EXPERIENCE
BOUNDARIES

NO




US 8,903,411 B1

Sheet 3 of 3

Dec. 2, 2014

U.S. Patent

7 Ol

4O3YIHL NOILYOd
v 4O ‘SIDHNOSTY HHOMLIN
‘38N OL ONILAWILLY HO ‘ONIZITILN
S3IDIATA ¥3ASN YIHLO 40 STIATT
ALIMOIEd O1 ALY IDIAIA
444 H3SN IHL HLIM NOILYIDOSSY
NI TIATT ALIYOIYd ¥V NO a3svd

INJAG T1IVO V 40 JONIddNO00
NV 4O NOILVOIANI NV dAIJOdd

0L+ 40IAIA
d4SMN V VIA TIVO JOIOA YV 4LVILINI

V/oov

8LE

OLE

7LE

CclLe

OLC

¢ Dl

S1aAT T ALIJOIAd
ONIODVNVIA NI SN 404 d3T104dLNOD
JDIANH3S V OL '40343IHL SHOL1VOIANI

JdO 'V.1va LN3IAT 71TvO JAINOYd

(S)321A3A ¥3SN Ad31o313S
JHL O1 INIAT 11IVI IHL A1ddY

INJAT T1VO
V A'lddV Ol HOIHM Ol JOIAIA 43S0
dNO 1SVd1 1V 1031dS Ol S 1dAJT
ALIHOldd INJHdNO dH1L 3Z111LN

SdOIAIA 445N dHL 40 S T1dAT ]
ALlH0ldd 1INJdddNO dHL ddVdNOD

S40IAA
d4SMN 40 ALIVAN 1d V 04 1dAT T
AlLlJOldd INJHdNO V 4O0Nddd4dd

V/ 00¢€



US 8,903,411 Bl

1

APPLYING CALL EVENTS IN ASSOCIATION
WITH USER DEVICES BASED ON PRIORITY
LEVELS

SUMMARY

A high-level overview of various aspects of the invention
are provided here for that reason, to provide an overview of
the disclosure, and to 1ntroduce a selection of concepts that
are further described 1n the detailed-description section
below. This summary 1s not intended to identily key features
or essential features of the claimed subject matter, nor 1s 1t
intended to be used as an aid 1n 1solation to determine the
scope of the claimed subject matter. In brief, and at a high
level, this disclosure describes, among other things, using
priority levels to apply call events to user devices, or users in
association therewith. In this regard, network resources are
prioritized 1n accordance with a priority level of a user device
relative to priority levels of other user devices utilizing or
intending to utilize network resources.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[lustrative embodiments of the present invention are
described 1n detail below with reference to the attached draw-
ing figures, and wherein:

FIG. 1 1s a block diagram of an exemplary computing
system 100 that 1s suitable for operation of an embodiment of
the present invention;

FIG. 2 provides an exemplary flow diagram illustrating a
method for managing call events and priority levels, 1n accor-
dance with an embodiment of the present invention;

FIG. 3 provides an exemplary flow diagram 1llustrating a
method for applying call events 1n association with user
devices based on priority levels, in accordance with an
embodiment of the present invention; and

FIG. 4 1llustrates an exemplary method for receiving an
indication of a call event based on prionty levels, 1n accor-
dance with an embodiment of the present invention.

DETAILED DESCRIPTION

The subject matter of embodiments of the present inven-
tion 1s described with specificity herein to meet statutory
requirements. But the description 1itself 1s not intended to
necessarily limit the scope of claims. Rather, the claimed
subject matter might be embodied 1n other ways to include
different steps or combinations of steps similar to the ones
described 1n this document, 1n conjunction with other present
or future technologies. Terms should not be interpreted as
implying any particular order among or between various steps
herein disclosed unless and except when the order of 1ndi-
vidual steps 1s explicitly described.

Throughout this disclosure, several acronyms and short-
hand notations are used to aid the understanding of certain
concepts pertaining to the associated system and services.
These acronyms and shorthand notations are intended for the
purpose of providing an easy methodology of communicating,
the 1deas expressed herein and are not meant to limit the scope
of the present invention. The following 1s a list of these
acronyms:

3G Third-Generation Wireless Telephone Technology

4G Fourth-Generation Wireless Telephone Technology
CDMA Code Division Multiple Access
CD-ROM Compact Disk Read Only Memory

CRM Customer Relations Management
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DVD Dagital Versatile Discs
EEPROM Electrically Erasable Programmable Read Only
Memory

GPRS General Packet Radio Service

GSM Global System for Mobile Communications

HLR Home Location Register

1DEN Integrated Digital Enhanced Network

MSC Mobile Serving Center

PC Personal Computer

PCS Personal Communications Service

PDA Personal Digital Assistant

RAM Random Access Memory

ROM Read Only Memory

SLA Service Level Agreement

TDMA Time Division Multiple Access

UMTS Umiversal Mobile Telecommunications Systems

VoIP Voice over IP

WiIMAX Worldwide Interoperability for Microwave

Access

Further, various technical terms are used throughout this
description. An 1illustrative resource that fleshes out various
aspects of these terms can be found in Newton’s Telecom
Dictionary by H. Newton, 24” Edition (2008).

Embodiments of the present mvention may be embodied
as, among other things: a method, system, or set of mstruc-
tions embodied on one or more computer-readable media.
Computer-readable media include both volatile and nonvola-
tile media, removable and nonremovable media, and contem-
plates media readable by a database, a switch, and various
other network devices. By way of example, and not limita-
tion, computer-readable media comprise media implemented
in any method or technology for storing information.
Examples of stored information include computer-useable
instructions, data structures, program modules, and other data
representations. Media examples include, but are not limited
to information-delivery media, RAM, ROM, EEPROM, flash
memory or other memory technology, CD-ROM, digital ver-
satile discs (DVD), holographic media or other optical disc
storage, magnetic cassettes, magnetic tape, magnetic disk
storage, and other magnetic storage devices. These technolo-
gies can store data momentarily, temporarily, or permanently.

Embodiments of the present invention are directed to
applying call events in association with user devices, or users,
based on prionty levels. A call event, as used herein, refers to
any event associated with a voice call that prevents, discon-
tinues, or modifies a voice call. A call event may be a dropped
call event or a blocked call event. A dropped call event or a
dropped call refers to a voice call between at least two user
devices that 1s dropped such that the devices are no longer 1n
communication with one another. A blocked call event or a
blocked call refers to a voice call attempt from one user device
to at least one other user device that fails. In this regard, a
successiul connection between at least two user devices 1s not
established.

A priority level refers to an extent, measure, order, degree,
or position (e.g., 1n a graded scale) of a right to take prece-
dence 1n association with a voice call. Accordingly, a user
device associated with a high priority level has a greater right
to take precedence 1n association with a voice call (1.e., utilize
network resources) than a user device associated with a low
priority level. In this regard, assuming multiple user devices
have established calls and one of the calls needs to be dropped
(e.g., a call associated with a high priority level or an emer-
gency call 1s being made), the user device associated with the
lowest priority level may be dropped. Similarly, in cases that
multiple user devices are attempting to establish a voice call,
the user device associated with the highest priority level may




US 8,903,411 Bl

3

be initiated while the user devices having lower priority levels
might be blocked from establishing voice calls.

Utilizing priority levels to determine call events to apply to
user devices enables users of user devices, such as mobile
devices, to realize an expected quality of service, such as a
quality of service indicated in a service level agreement.
Accordingly, customers paying less receive voice services in
accordance with an amount paid relative to other customers.
Customers paying more for services are provided voice ser-
vices 1n accordance with an expected higher quality of service
than customers paying a lower amount (e.g., a pre-paid sub-
scriber or a basic level subscriber). This prevents low paying
customers from having a higher quality voice service experi-
ence than high paying customers. In embodiments, applying
call events based on prionty levels additionally or alterna-
tively enables control of voice service experiences such that
customers are generally provided with a relatively typical
voice service (e.g., a normal, typical, or average amount of
dropped or blocked calls). In such embodiments, customers
are prevented from having a relatively poor experience 1n
comparison to other customers.

Accordingly, 1n one aspect, the present nvention 1s
directed to one or more computer-readable media having
computer-useable instructions embodied thereon for per-
forming a method of applying call events based on priority
levels. The method includes referencing an active event level
associated with a user device. The active event level indicates
an extent of call events 1n association with the user device.
The call events include one or more dropped calls, one or
more blocked calls, or a combination thereof. The method
also 1ncludes determining that the active event level 1s unac-
ceptable. A priority level associated with the user device 1s
adjusted based on the active event level to reconcile the unac-
ceptable active event level.

In another aspect, the present invention 1s directed to one or
more computer-readable media having computer-useable
instructions embodied thereon for performing a method of
applying call events based on priority levels. The method
includes recerving call event indicators 1n association with a
mobile device from a first set of service switches. The call
event indicators provide an indication of dropped voice calls,
blocked voice calls, or a combination thereof. An active event
level 1s 1dentified using the call event indicators that corre-
spond with a predetermined time period. The active event
level indicates an extent of call events 1n association with the
user device within the predetermined time period. It 1s deter-
mined that the active event level exceeds one or more service
experience boundaries. An adjusted priority level 1s deter-
mined to assign to the mobile device. The adjusted priority
level 1s adjusted from a current priority level being used by a
second set of service switches to prioritize mobile devices
using network resources. The adjusted prionty level 1s com-
municated such that a third set of service switches utilize the
adjusted priority level to prioritize mobile devices using the
network resources.

In yet another aspect, the present invention one or more
computer-readable media having computer-useable instruc-
tions embodied thereon for performing a method of applying
call events based on prionty levels. The method includes
referencing a set of priority levels. Each priority level 1s
associated with a corresponding mobile device utilizing or
initiating use of wireless network resources. The set of prior-
ity levels corresponding with mobile devices 1s utilized to
select one or more mobile devices to which to apply a dropped
voice call or a blocked voice call.

Referring to the drawings generally, and mitially to FIG. 1
in particular, an exemplary computing system 100 for prac-
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ticing an embodiment of the present invention 1s provided. It
will be understood and appreciated by those of ordinary skall
in the art that the computing system 100 shown 1n FIG. 1 1s
merely an example of one suitable computing system and 1s
not intended to suggest any limitation as to the scope of use or
functionality of the present invention. Neither should the
computing system 100 be interpreted as having any depen-
dency or requirement related to any single component or
combination of components illustrated therein. The single
unit depictions are meant for clarity, not to limait the scope of
embodiments 1n any form. For example, although a single
user device 110 and a single service switch 114 1s 1llustrated,
computing system 100 can include numerous user devices
that communicate with one another and service switches, for
example, geographically dispersed, that manage voice calls.

As shown 1n FIG. 1, an exemplary computing system 100
includes a user device 110, a transceiver 112, a service switch
114, a service controller 116, a support system 118, and a
voice registration server 120. The user device 110, the service
switch 114, the service controller 116, the support system
118, and the voice registration server 124 are capable of
communicating via a communications network(s). A
network(s) might comprise, for example, a cable network, the
Internet, a wireless network (e.g., a wireless telecommunica-
tions network), or a combination thereof or portions thereof.

A wireless telecommunications network refers to any type
of telecommunications network that 1s wireless. Examples of
wireless telecommunications technologies include, but are

not limited to, Global System for Mobile Communications
(GSM), General Packet Radio Service (GPRS), Code Divi-

sion Multiple Access (CDMA), CDMA2000, CDMAOne,
Time Division Multiple Access (T DMA), Universal Mobile
Telecommunications Systems (UMTS), Integrated Digital
Enhanced Network (1IDEN), WiMAX, 3G, 4G, and Personal
Communications Service (PCS). A wireless telecommunica-
tions network might include an array of devices, which are not
shown so as to not obscure more relevant aspects of the
invention. Components such as a base station, a communica-
tions tower, or even access points (as well as other compo-
nents) can provide wireless connectivity 1n some embodi-
ments.

The user device 110 can be any electronic device having,
volce service capabilities, that 1s, a device capable of provid-
Ing voice services. A user device may take on a variety of
forms, such as a personal computer (PC), a laptop computer,
a mobile phone, a personal digital assistant (PDA), or any
other device that utilizes voice services as described herein. In
embodiments, the user device 110 1s a mobile device. Makers
of 1illustrative devices include, for example, Research 1n
Motion, Creative Technologies Corp., Samsung, Apple Com-
puter, and the like. A mobile device can include, for example,
a display(s), a power source(s) (e.g., a battery), a data store(s),
a speaker(s), memory, a butler(s), and the like. In embodi-
ments, a mobile device comprises a wireless or mobile device
with which a wireless telecommunications network 1s utilized
for voice communication. Although illustrated as a mobile
device, as can be appreciated, 1n other embodiments, a sta-
tionary device or a portable device (e.g., alandline laptop) can
be used with which a network, such as the Internet and/or
landline, 1s utilized for communication.

In the computing system 100 1llustrated 1n FIG. 1, the user
device 110 communicates by way of a wireless transceiver,
depicted by numeral 112. A wireless transceiver serves as a
transceiver for wireless communications between the user
device 110 and a network. Examples of wireless transcervers
include, but are not limited to, a base station transcerver and a
Node B. Additional examples of wireless transceivers include
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Wi-F1 and WiMAX compatible transceivers. In embodi-
ments, the wireless transcerver 112 1s considered a compo-
nent of a wireless telecommunications network to which the
user device 110 communicates. Although 1llustrated in FIG. 1
as a user device 110 communicating via a wireless trans-
ceiver, as previously discussed, the user device 110 can com-
municate via a cable network, the Internet, etc.

The user device 110 communicates with other user devices,
such as mobile devices or landline devices capable of com-
municating via voice services. In this regard, the user device
110 can establish a voice call with one or more landline
devices, mobile devices, satellite devices, etc. A voice call or
call refers to a connection over a telephone network (e.g., a
wireless telecommunications network) between a source
device (1.e., a user device that 1nitiates a call), or user(s) 1n
association therewith, and one or more destination devices
(1.e., user devices to which the call 1s made), or user(s) 1n
association therewith.

As previously described, voice calls initiated by a user
device, such as user device 110, can be blocked resulting 1n a
blocked call. A blocked call, as used herein, refers to an
initiation or an attempt of a voice call that does not resultin a
successiul connection or voice call. Upon establishing a voice
call, such a call can be dropped (1.¢., a dropped call). That 1s,
a connection used for a voice call between user devices 1s lost
such that the devices, and users thereol, are no longer 1n
communication with one another.

The service switch 114 acts as a telephone exchange to
handle communications activity. Accordingly, the service
switch 114 can detect, recognize, and/or identify call events,
such as dropped calls and/or blocked calls, that occur 1n
association with a user device(s). In some embodiments, ser-
vice switch 114 1s a mobile serving center (MSC) that oper-
ates 1n association with CDMA wireless voice services. In
other embodiments, the service switch 114 can operate 1n
association with other voice services (e.g., GSM, VoIP, etc.).

Although a single service switch 114 1s shown 1n FIG. 1,
numerous service switches can be utilized to detect, recog-
nize, and/or 1dentily call events to allow data 1n association
with a particular user device or a set of user devices to be
collected throughout the network. In this regard, a call event
1in association with a mobile device that occurs 1n one location
utilizing a particular service switch and another call event in
association with the mobile device that occurs 1n another
location can both be identified and, thereafter, utilized (e.g., to
identify an active event level). Utilizing geographically dis-
persed service switches enables global enforcement of a voice
service experience. As such, a user will be more likely to
receive an expected or intended quality of service irrespective
of the user device location and, thereby, less likely to receive
great service 1 some locations while recerving poor service
in other locations.

Service switch 114 can detect, 1dentily, or recogmze call
event indicators that provide an indication of call events 1n
association with mobile devices. A call event indicator might
be, by way of example and not limitation, a call event type that
indicates a type of call event (e.g., blocked call, dropped call,
etc.), a call event time that indicates a time and/or date at
which the call event occurred, a call event device that indi-
cates one of more user devices with which the call event 1s
associated (e.g., user device attempting to place a voice call),
a call event user that indicates one or more users with which
the call event 1s associated (e.g. user attempting to place a
voice call), etc. The service switch 114 can provide or com-
municate call events, or indicators thereof, to the service
controller 116.
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In embodiments, the service controller 116 includes a call

monitor 122 and a priority momtor 124. Although 1llustrated
as two components, any number of components or modules
can be used to perform the functions described herein. The
call manager 122 1s configured to manage call events 1n asso-
ciation with one or more user devices. The call manager 122
references call events, or indicators thereof (1.e., call event
indicators). In embodiments, the call manager 122 recerves,
retrieves, accesses, obtains, etc. call events, or indicators
thereof, from the service switch 114. Such data might be
referenced upon a lapse of a predetermined time (e.g., hourly,
daily, etc.), upon an occurrence of an event (e.g., a dropped
call event, a blocked call event, a reception of an indication to
update user profile, etc.).
The call event manager 122 associates call events with user
devices, or users thereol, such that the call events can be
stored 1n a user profile. Accordingly, a user profile includes
data 1n association with a user or a user device including
historical data regarding call events, such as dropped call
events and/or blocked call events. In this regard, a user profile
might include, by way of example and not limitation, a date
and/or time at which a call event occurred, a type of call event,
a device identifier 1n association with a call event (e.g., a
device 1dentifier associated with a dropped call), a location of
a user device at the occurrence of a call event, etc. In some
embodiments, the user profile includes an active event level,
as described more fully below.

The priority manager 124 1s configured to manage priority
levels 1n association with user devices. As previously
described, a priority level refers to an extent, measure, order,
degree, or position of priority (e.g., 1n a graded scale) 1ndi-
cating a right to take precedence 1n association with a voice
call. A priority level might be associated with dropped calls
(1.e., a dropped priority level), blocked calls (1.e., blocked
priority level), or a combination thereof.

In embodiments, the priority manager 124 1dentifies target
priority levels 1n association with user devices, or users
thereof. A target priority level, as used herein, refers a priority
level desired or intended for a particular user device, or user
in association therewith. In some cases, a target priority level
for a user device or user might be 1dentified, recognized, or
selected based on a quality of service tier. In this regard, a high
quality of service tier may result in a high target priority level.
A quality of service tier provides an indication of a level of
quality of service intended or desired to be provided to a user
device, or user in association therewith. A quality of service or
a quality of service tier can, in embodiments, be provided
within a service level agreement (SLA) for a particular user.
As a priority level can be a dropped priority level and/or a
blocked priority level, a single quality of service tier might be
provided or multiple quality of service tiers might be pro-
vided, for example, a quality of service tier for dropped calls
and a separate quality of service tier for blocked calls. In some
instances, a quality of service tier 1s provided to the service
controller 116 via the support system 118. A support system,
such as a backoll support system or a customer relations
management (CRM), 1s a collection of enterprise systems
(e.g., ordering, customer care, etc.) responsible for customer
acquisition and management. As can be appreciated, 1n some
cases, target priority levels are the same for each (or most)
user device or user ol a network service provider such that
cach user recerves a comparable or similar quality of service.

Quality of service tiers and/or priority levels are associated
with service experience boundaries. Service experience
boundaries provide boundaries, limits, or thresholds that indi-
cate a quality extent of voice service expected or intended to
be provided to a user. Such service experience boundaries, in
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some cases, are included within a service level agreement 1n
association with a user. In embodiments, service experience
boundaries might be associated with a blocked call (1.e., a
blocked call boundary), a dropped call (1.e., a dropped call
boundary), or a combination thereof. As can be appreciated,
such boundaries may be any boundary, limit, or threshold,
including an upper boundary, a lower boundary, an average
boundary, a median boundary, a combination thereof, etc. A
boundary might be a numerical value including, for example,
a target number of dropped and/or blocked calls, a target
percent of dropped and/or blocked calls, a target range of
dropped and/or blocked calls, a rate of blocked and/or
dropped calls (e.g., a number of dropped/block calls within a
particular time period), etc.

The priority manager 124 momitors call events. Such call
events can be monitored, for example, 1n accordance with
data provided by service switches, such as service switch 114,
data stored within a user profile (e.g., acall event, one or more
call event indicators, an active event level), and/or the like. In
embodiments, previously occurring call events are monitored
to recognize when an active event level of call events exceeds
one or more service experience boundaries. That 1s, the pri-
ority manager 124 detects when an active event level of call
events extends beyond a service experience boundary, such as
dropping below a lower boundary or surpassing an upper
boundary. An active event level refers to an indication of an
extent of call events in association with a particular user
device or user. An active event level may correspond with a
predetermined period of time, such as one day, one week, one
month, etc. Accordingly, the active event level might be a
frequency, percent, rate, or the like of call events (e.g.,
dropped call events and/or blocked call events) that occur
within the predetermined period of time for a particular user
device or user. In this regard, the priority manager 124 detects
and/or determines when voice services provided to the user
device 110, or user 1n association therewith, exceed or fall
short of service level boundaries in association with the qual-
ity of service tier and/or target priority level intended or
expected for the user device 110 or user. In some cases, an
active event level 1s determined and stored within the user
profile, which can thereatter be referenced. In other cases, an
active event level 1s determined based on data receirved by
service switches and/or data within a user profile.

Upon detecting and/or determining failure to maintain pre-
vious call events within boundaries 1n association with a
quality of service tier and/or a target priority level corre-
sponding with the mobile device or user thereot, a priority
level 1s modified or adjusted accordingly to reconcile or offset
the excessive or lack of call events corresponding with the
user device or user 1n association therewith. Stated differ-
ently, an adjusted priority level 1s assigned to or designated as
a current priority level for a user device to utilize 1n applying
call events to user devices. In this regard, upon recognizing
that an active event level falls outside boundaries intended for
a particular user device or user, an adjusted priority level 1s
identified or selected. Such an adjusted priority level can then
be used to determine to which user device(s) to apply a call
event.

In one embodiment, a priority level 1s generally adjusted to
a higher priority level (1.e., recerve higher quality voice ser-
vices) 1f an active event level falls below any service experti-
ence expectations. For example, assume that a high-value
subscriber included within a high quality of service tier 1ni-
tially has a target priority level of 8 (e.g., on a scale from 1 to
10) and that such a quality of service tier and/or priority level
1s expected or mtended to incur between 5 and 15 dropped
calls or blocked calls within a one month time period. Further
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assume that the active event level for the subscriber 1s 20
indicating that the subscriber has incurred 20 dropped calls or
blocked calls within the past month. In such a case, the pri-
ority level might be adjusted from the target prionty level of
8 to an adjusted prionty level of 10. The adjusted priority level
can then be utilized to enable the user to receive better voice
services (1.e., less blocked calls and less dropped calls as the
user device 1s given a higher priority).

Conversely, a priority level 1s generally adjusted to a lower
priority level (1.e., recerve lower quality voice services) 1f an
active event level exceeds any service experience expecta-
tions. For example, assume that a low-value subscriber
included within a low quality of service tier initially has a
target priority level of 3 (e.g., on a scale from 1 to 10) and that
such a quality of service tier and/or priority level 1s expected
or mtended to mcur between 20 and 30 dropped calls or
blocked calls within a one month time period. Further assume
that the active event level for the subscriber 1s 10 indicating
that the subscriber has incurred 10 dropped calls or blocked
calls within the past month. In such a case, the prionty level
might be adjusted from the target priority level of 3 to an
adjusted priority level of 1. The adjusted prionty level can
then be utilized such that the user 1s prioritized 1n accordance
with the adjusted priority level of 1 to ofiset the user’s previ-
ous “excessive’” voice services by increasing the likelithood of
a call being dropped 1n favor of a higher priority subscriber.

As the active event level trends towards and/or achieves
one or more service experience boundaries 1n association
with a quality of service tier and/or a target priority level, the
adjusted prionty level can be adjusted 1n accordance there-
with or reset to the target priority level. In this regard, the user
begins receiving voice services as expected, for example, as
indicated by a quality of service tier and/or service experience
boundaries 1included 1n a service level agreement associated
with the user. The service controller 116 can, 1n some embodi-
ments, provide the support system 118 with notifications
indicating that a user(s) exceeds service experience bound-
aries defined or associated with the user’s quality of service
tier and/or target priority level.

Current priority levels are communicated to the voice reg-
istration server 120. A current priority level refers to a priority
level that1s currently assigned to or designated for a particular
user device, or user 1n association therewith. A current prior-
ity level can be, for instance, a target priority level or an
adjusted prionty level. By way of example only, initially, a
current priority level designated for a user device 1s a target
priority level or other default priority level, and such a priority
level can be provided to the voice registration server 120.
Assume that at a later time, the service controller 116 adjusts
the priority level to accommodate for an active event level that
deviates from service experience boundaries. In such a case,
the current priority level at which to utilize 1n applying call
events 1s the adjusted priority level.

The current priority level can be determined and/or com-
municated to the voice registration server, for example, upon
a lapse of a time period, upon an occurrence of an event (e.g.,
upon modiiying the priornty level, upon a user device attempt
to establish a call, etc.). The current priority level can be
stored 1n association with the voice registration server. In
embodiments, a voice registration server comprises or
includes a home location register (HLR). An HLR 1s a data-
base used to identily and verily a user and maintain user
information, e.g., user details related to features and services.
The voice registration server 120 may be associated with a
particular service switch 114, as illustrated 1n FIG. 1, inte-
grated with the service switch 114, or alternatively may ser-
vice multiple service switches.
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The voice registration server 120 provides the current pri-
ority level 1n association with a user device or user to one or
more service switches, such as service switch 114. The cur-
rent priority level can be communicated to a service switch(s),
for example, upon a lapse of a time period, upon an occur-
rence of an event (e.g., upon modilying the priority level,
upon a user device attempt to establish a call, etc.).

The service switch 114 utilizes current priority levels in
association with user devices, or users thereot, to apply call
events to one or more user devices or users. That 1s, service
switches apply a call event(s) to a user device(s) based on
current priority levels corresponding with a set of user
devices. In one embodiment, the serving switch 114 accesses
the voice registration server 120 when necessary to reference
or obtain current priority levels for user devices such that the
serving switch 114 can determine a call event to apply to one
or more user devices. In another embodiment, the voice reg-
istration server 120 provides current priority levels to the
serving switch 114 such that the serving switch 114 can
utilize the current priority level to determine or select one or
more user devices to which to apply a call event. In such an
embodiment, such current priority levels may be stored at the
service switch 114, among other service switches.

To determine or select a user device for which a call event
1s to be applied, the service switch 114 can compare priority
levels of user devices. Accordingly, a user device associated
with a higher priority level relative to priority levels of other
user devices being served by a service switch or using net-
work resources may be given priority of quality voice services
such that less voice calls are blocked and/or dropped. Con-
versely, a user device associated with a lower priority level
relative to priority levels of other user devices being served by
a service switch or using network resources may be given a
lower priority of quality of voice services such that voice calls
are more likely dropped and/or blocked.

By way of example only, assume that a particular service
switch 1s serving a plethora of user devices and that voice
services can only be provided to one additional user device.
Further assume that two user devices are attempting to estab-
lish a voice call (e.g., sismultaneously or within a predeter-
mined time span). In such a case, the service switch can
recognize the priority level of each of the two user devices
that imtiated a voice call and select the user device associated
with the higher priority level to establish a voice call. Accord-
ingly, a blocked call 1s applied to the voice call inittiated by the
user device associated with the lower priority such that a
voice call 1s not established. Now assume that the two user
devices attempting to establish a voice call are both associ-
ated with an equally high prionty level. In such a case, the
service switch might recognize the high priority levels of the
two user devices that mitiated a voice call and select to drop
a voice call already established by another user device having
a lower priority level so that both voice calls initiated can be
established. In such a case, a dropped call 1s applied to the
voice call established by the user device associated with the
lower priority.

As can be appreciated, the service switch 114 can also be
configured to consider emergency calls, or other voice calls
indicated as high priority. In such a case, even 1f the service
switch 114 would typically drop or block a voice call based on
a priority level of a user device relative to other priority levels,
such a call may be allowed if 1t 1s determined the voice call 1s
an emergency call (e.g., a call placed or established with 911
or used by emergency authority).

By way of example only, and with reference to FIG. 2, an
exemplary method 200 for managing call events and priority
levels 1s provided. In embodiments, a service controller, such
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as service controller 116 can perform such a method. Initially,
as 1indicated at block 210, call event indicators 1n association
with a user device are recetved. Such call event indicators
provide an indication of details of call events incurred by a
user device. At block 212, the call event indicators are asso-
ciated with the user device incurring the call events. The call
event indicators, or a portion thereof, are stored 1n a user
profile for a user or user device. This 1s indicated at block 214.

At block 216, a quality of service tier corresponding with
the user device 1s referenced. A quality of service tier can, in
some embodiments, be provided from a support system. Such
a quality of service tier might be indicated 1n a service level
agreement. Subsequently, at block 218, a target priority level
1s selected based on the quality of service tier. At block 220,
the target priornity level 1s imitially designated as the current
priority level for the user device. At block 222, the current
priority level 1s communicated to one or more service
switches, for example, via a voice registration server. At block
224, an active event level for the user device 1s 1dentified. The
active event level describes the frequency, rate, or percent of
call events (e.g., dropped calls, blocked calls, or a combina-
tion thereof) that have occurred prior to a particular time or
within a particular time period. In this regard, a frequency of
dropped calls that have occurred within the past month might
be determined. An active event level can be identified, for
example, using data within a user profile. At block 226, it 1s
determined 1f the active event level exceeds one or more
service experience boundaries associated with the quality of
service tier and/or a current priority level (i.e., the target
priority level) of the user device. I the active event level does
not exceed one or more service experience boundaries asso-
ciated with the quality of service tier and/or a current priority
level of the user device, the method continues to block 224 at
which an active event level for the user device i1s 1dentified.
Such an 1dentification can be performed continuously, upon a
lapse of a time, upon an occurrence of an event, etc.

I1, on the other hand, the active event level does exceed one
Oor more service experience boundaries associated with the
quality of service tier and/or a current priority level of the user
device, at block 228, the priority level 1s adjusted to result 1n
an adjusted priority level that 1s designated as the current
priority level. The method returns to block 222 at which the
adjusted current priority level 1s communicated to one or
more service switches, for example, via a voice registration
SErver.

Turming to FIG. 3, an exemplary method for applying call
events 1n association with user devices based on priority
levels 1s provided. In embodiments, a service switch, such as
service switch 114, can perform such a method. Imitially, as
indicated at block 310, a current prionty level is referenced
for a plurality of user devices utilizing network resources or
desiring to utilize network resources, or a particular portion
thereof. In some cases, current priority levels are referenced
upon detecting that a call event pertaining to one or more user
devices utilizing, or intending to utilize, network resources 1s
necessary. A current priority level 1s the priority level cur-
rently assigned to, identified as, or designate for a user device.
In some case, a current priority level may be a target priority
level. In other cases, a current priority level may be an
adjusted priority level adjusted due to an active event level of
the user device exceeding a corresponding service experience
boundary. At block 312, the current priority levels for the one
or more user devices are compared. At block 314, the current
priority levels are utilized to select at least one user device to
which to apply a call event, such as a dropped call or a blocked
call. In this regard, user devices associated with lower current
priority levels are selected or designated to recerve a call event
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(e.g., a dropped call or a blocked call) such that user devices
associated with higher current prionty levels can establish
and/or maintain a voice call. The call event 1s applied to the
selected at least one user device, as indicated at block 316.
That 1s, a voice call imtiated by a selected user device 1s
blocked or a voice call established by a selected user device 1s
dropped. Atblock 318, the call event applied to the atleast one
user device, or indicators thereot, 1s provided to a service
controller, such as service controller 116 of FIG. 1, for use in
managing priority levels.

Turning now FIG. 4, an exemplary method for recerving an
indication of call events based on priority levels 1s provided.
Initially, at block 410, a voice call 1s initiated. In some cases,
the voice call 1s established with one or more user devices.
Subsequently, at block 412, an indication of a call event 1s
received. Such an indication of an occurrence of a call event
might be a voice call that 1s blocked and, as such, does not
result 1n an established connection. Alternatively, an indica-
tion of a call event might be a voice call that 1s dropped and,
thereby, eliminates an established voice call. The call event 1s
based on a prionty level associated with the user device
compared to priority levels associated with other user devices
utilizing network resources, or attempting to use network
resources, or a portion thereof.

It will be understood by those of ordinary skill in the art that
the order of steps shown 1n the method 200 of FI1G. 2, method
300 0of FIG. 3, and method 400 of FI1G. 4 are not meant to limit
the scope of the present invention in any way and, 1n fact, the
steps may occur 1n a variety of different sequences within
embodiments hereof. For example, with respect to FIG. 2, 1n
cases that the active event level does not exceed one or more
service experience boundaries such that the priority level 1s
not adjusted, the maintained current priority level can be
communicated to one or more service switches. In another
example, the identified active event level can be stored 1n the
user profile. Any and all such variations, and any combination
thereol, are contemplated to be within the scope of embodi-
ments of the present mvention.

Many different arrangements of the various components
depicted, as well as components not shown, are possible
without departing from the scope of the claims below.
Embodiments of our technology have been described with the
intent to be 1illustrative rather than restrictive. Alternative
embodiments will become apparent readers of this disclosure
alter and because of reading 1t. Alternative means of imple-
menting the aforementioned can be completed without
departing from the scope of the claims below. Certain features
and subcombinations are of utility and may be employed
without reference to other features and subcombinations and
are contemplated within the scope of the claims. For example,
not all steps listed in the various figures need be carried out or
need to be carried out 1n the specific order described.

The mvention claimed 1s:
1. One or more non-transitory computer-readable media
having computer-useable instructions embodied thereon for
performing a method of applying call events based on priority
levels, the method comprising:
referencing an active event level associated with a user
device, the active event level indicating an extent of call
events 1n association with the user device, wherein the
call events comprise one or more dropped calls, one or
more blocked calls, or a combination thereof applied to
the user device by one or more network devices;

determining that the active event level for the user device 1s
unacceptable based on the active event level falling out-
side a boundary specific to the user device; and
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adjusting a priority level assigned to the user device, based
on the active event level falling outside the boundary
specific to the user device, wherein the adjusted priority
level comprises an extent of a priority associated with
dropping or blocking voice calls for the user device, the
adjusted priority level being used by the one or more
network devices to drop calls and/or block calls associ-
ated with the user device.

2. The media of claim 1 further comprising referencing the
priority level associated with the user device.

3. The media of claim 1 further comprising communicating
the adjusted prionity level to one or more service switches for
use 1n prioritizing user devices in association with a call
event.

4. The media of claim 1, wherein determining that the
active event level 1s unacceptable comprises comparing the
active event level with one or more service experience bound-
aries to determine 11 the active event level exceeds any of the
one or more service experience boundaries.

5. The media of claim 4, wherein the priority level 1s based
on a quality of service tier associated with the user device.

6. The media of claim 5, wherein the one or more service
experience boundaries are associated with the quality of ser-
vice tier, the priority level, or a combination thereof.

7. The media of claim 1 further comprising designating the
adjusted priority level as the current priority level for the user
device.

8. One or more non-transitory computer-readable media
having computer-useable nstructions embodied thereon for
performing a method of applying call events based on priority
levels, the method comprising:

receving call event indicators associated with a mobile

device from a first set of one or more service switches
associated with a network, the call event indicators pro-
viding an indication of one or more dropped voice calls,
one or more blocked wvoice calls, or a combination
thereof applied to the mobile device by the one or more
service switches;

identilying an active event level using the call event indi-

cators that correspond with a predetermined time period,
the active event level indicating an extent of call events
associated with the mobile device within the predeter-
mined time period;

determining that the active event level exceeds one or more

service experience boundaries associated with the
mobile device;
based on the active event level exceeding the one or more
service experience boundaries associated with the
mobile device, determining an adjusted priority level to
assign to the mobile device, the adjusted prionty level
being adjusted from a current priority level being used
by a second set of one or more service switches associ-
ated with the network to prioritize mobile devices using
network resources, wherein the adjusted priority level
comprises an extent of a priority associated with drop-
ping or blocking voice calls for the mobile device; and

communicating the adjusted priority level such that a third
set of one or more service switches associated with the
network utilize the adjusted priority level to prioritize
mobile devices using the network resources.

9. The media of claim 8, wherein the active event level 1s
stored 1n a user profile for use 1n determining that the active
event level exceeds the one or more service experience
boundaries.
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10. The media of claim 8 further comprising:

identifying a target priority level for the mobile device
based on a quality of service tier corresponding with the
mobile device; and

designating the target priority level as the current priority
level.

11. The media of claim 10, wherein the one or more service

experience boundaries correspond with the target priority

level, the quality of service tier, or a combination thereof.

12. The media of claim 11, wherein the quality of service
tier 1s indicated 1n a service level agreement with a user of the
mobile device.

13. The media of claim 8, wherein the current priority level
1s based on a previously adjusted priority level.

14. The media of claim 13, wherein the adjusted priority
level 1s determined to be a target priority level for the mobile
device that corresponds with a quality of service tier associ-
ated with the mobile device.

15. The media of claim 8, wherein the adjusted priority
level 1s greater than the current priority level when 1t 1s deter-
mined that the active event level falls below a lower service
experience boundary such that the mobile device receives
tewer dropped calls, blocked calls, or a combination thereof.

16. The media of claim 8, wherein the adjusted priority
level 1s less than the current priority level when it 1s deter-
mined that the active event level 1s greater than an upper
service experience boundary such that the mobile device
receives more dropped calls, blocked calls, or a combination
thereol.

17. One or more non-transitory computer-readable media
having computer-useable nstructions embodied thereon for
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performing a method of applying call events based on priority
levels, the method comprising:

at a network device, referencing a set of prionty levels,

cach of the prionity levels assigned to a corresponding,
mobile device utilizing or mitiating use of wireless net-
work resources, wherein at least one priority level asso-
ciated with a mobile device 1s an adjusted prionty level
that has been adjusted up or down from an original
priority level for the mobile device indicating an extent
of preference to associate with dropping or blocking
voice calls for the mobile device by one or more network
devices to compensate for an extent of blocked calls,
dropped calls, or a combination thereol exceeding or
falling short of an expected service level boundary asso-
ciated with the original priority level for the mobile
device; and

at the network device, utilizing the set of priority levels

corresponding with mobile devices to select one or more
mobile devices to which to apply a dropped voice call or
a blocked voice call.

18. The media of claim 17 further comprising recognizing
that the wireless network resources are at or are approaching,
capacity.

19. The media of claim 17, wherein the voice call 1s a
non-emergency voice call.

20. The media of claam 17, wherein each of the priority
levels indicates an extent of priority to be given to the corre-
sponding user device, wherein a higher priority level results
in a higher quality of services being provided to the user of the
user device.
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